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GEOTECHNICAL DATA REPORT 

Calais BHF 037-2 (10)  

Vermont Route 14, Bridge 74 Over Pekin Brook 

CALAIS, VERMONT 
PIN:11a218 

Terracon Project No. J1145111 

May 1, 2014 

 

 

1.0 INTRODUCTION 
 

This geotechnical data report presents the results of our geotechnical exploration performed for 

the proposed replacement of Bridge No. 74 carrying Vermont Route 14 over Pekin Brook in 

Calais, Vermont. 

 

Our geotechnical engineering scope of services included advancing two test borings, 

designated B-1 and B-2, as identified on the Geotechnical Services Request Form prepared by 

Vermont Agency of Transportation (VAOT).  The scope included two borings drilled to a 

maximum of 100 feet with rock cores taken if refusal was encountered within 50 feet. Terracon 

finalized the boring depths and sampling intervals in general accordance with the VAOT 

guidelines “MREI 11-01 Geotechnical Guidelines for the Subsurface Investigation Process” and 

our discussions with VAOT staff.  Subsequently, the scope was modified during drilling program 

to extend the borings and to obtain confirmatory bedrock cores.  B-1 was terminated in 

weathered bedrock at 109 feet. B-2 was re-drilled 5 feet south of original location to obtain a 

confirmatory bedrock core and terminated in bedrock at 126 feet depth.   

 

Site Location Map is included on Exhibit A-1 in Appendix A.  The boring locations are shown on 

Exhibit A-2: Exploration Location Plan and Geologic Cross Section in Appendix A. 

 

2.0 PROJECT INFORMATION 
 

2.1 Project Description 

 

Item Description 

Site layout 
See Appendix A, Exhibit A-2: Exploration Location Plan and 

Geologic Cross Section. 

Structure 

The project consists of replacing existing 34.8 feet long and 44 feet 

wide concrete T-beam Bridge 74 carrying Vermont 14 over Pekin 

Brook in Calais, Vermont. 

Cut and fill slopes Minimum cut and fill slopes are anticipated. 
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Item Description 

Finish Elevation Anticipated to be similar grade as the existing bridge and roadways. 

 

2.2 Site Location and Description 

 

Item Description 

Location 

The subject bridge is located approximately 100 feet south of the 

intersection of Vermont Route 14 and Pekin Brook Road in Calais, 

Vermont. 

Existing improvements 
Existing concrete t-beam bridge constructed circa 1928 and re-

constructed in 1981.  

Current ground cover Paved roadway. 

Existing topography 

Roadway elevation (EI) approximately EI 717 feet.  Streambed 

approximately EI 708 feet.  Neglible grade difference from one side 

of the bridge to the other.   

 

 

3.0 SUBSURFACE CONDITIONS 
 

3.1 Geology  

 

A preliminary report prepared by AOT provided a summary of available geological information.  

Based on the information provided in the preliminary report and the Surficial Geology Map of 

Vermont, the subsurface soils consist of deep deposits of alluvial sands overlying silt-clay and 

clay.  Bedrock Geology Map of Vermont 2011 indicates bedrock is part of the Waits River 

Formation and likely consists of carbonaceous phyllite and limestone.  

 

3.2 Typical Profile  

 

Based on the results of the borings, subsurface conditions can be generalized as follows: 

 

Stratum 

Approximate 

Depth to Bottom of 

Stratum (feet)  

Material Description 
Consistency/ 

Density 

Bituminous 

Pavement 
0.5 N/A N/A 

Fill 4.0 to 6.0  Fine to coarse sand, little silt.  Brown, dry. 
Loose to very 

dense. 

Sand with 

Silt 
14.0 to 16.0 Well sorted sand, little silt, gray, wet. 

Very loose to 

medium dense. 
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Stratum 

Approximate 

Depth to Bottom of 

Stratum (feet)  

Material Description 
Consistency/ 

Density 

Silt 105.0 to 115.0 
Silt, trace sand, trace clay at deeper 

depths, gray, wet. 
Very soft to stiff. 

Sand and 

Silt 
121.0 Fine grained sand and silt, gray, wet. Dense 

Weathered 

Bedrock 
121.5 (B-2) Gray, highly weathered rock, wet. N/A. 

Bedrock N/A 

Gray, whitish muscovite-biotite-quartz 

phyllite, tight joints dipping from 0 to 55 

degrees. 

moderately hard 

to hard 

 

Interpreted subsurface profile along the bridge centerline is presented on Exhibit A-2 in 

Appendix A.  Conditions encountered at each boring location are indicated on the individual 

boring logs.  Stratification boundaries on the exploration logs represent the approximate location 

of changes in soil types; in situ, the transition between materials may be gradual. Details for 

each of the explorations can also be found on the logs in Appendix A of this report.   

 

3.3 Groundwater  

 

Explorations were observed during drilling for the presence of groundwater.  Observed 

groundwater depths varied from 16.0 feet at B-1 to 9.0 feet at B-2 (El 705 feet to El 711 feet) at 

the time of drilling.  Groundwater level fluctuations occur due to seasonal variations in the 

amount of rainfall, runoff, brook elevation, and other factors not evident at the time the 

explorations were performed.  Therefore, groundwater levels during construction or at other 

times in the life of the structure may be higher or lower than the levels indicated on the boring 

logs.  Groundwater level fluctuations should be considered when developing the design and 

construction plans for the project. 

 

3.4 Laboratory Testing 

 

Laboratory testing was performed on soil samples obtained from the test borings to assist in 

classification and evaluate engineering properties.  Laboratory testing was performed by VAOT 

staff in the VAOT facility located in Berlin, Vermont.  The results of the laboratory tests are 

presented in Appendix B of this report.   

 

4.0 GENERAL COMMENTS  
The interpretations presented in this report are based upon the data obtained from the borings 

performed at the indicated locations and from other information discussed in this report.  This 

report does not reflect variations that may occur between borings, across the site, or due to the 
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modifying effects of construction or weather.  The nature and extent of such variations may not 

become evident until during or after construction.  If variations appear, we should be 

immediately notified so that further evaluation and supplemental recommendations can be 

provided. 

 

The scope of services for this project does not include either specifically or by implication any 

environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or 

prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the 

potential for such contamination or pollution, other studies should be undertaken. 

 

This report has been prepared for the exclusive use of our client for specific application to the 

project discussed and has been prepared in accordance with generally accepted geotechnical 

engineering practices.  No warranties, either express or implied, are intended or made.  Site 

safety, excavation support, and dewatering requirements are the responsibility of others.  In the 

event that changes in the nature, design, or location of the project as outlined in this report are 

planned, the conclusions and recommendations contained in this report shall not be considered 

valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this 

report in writing. 



 

Responsive  Resourceful  Reliable  

 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
FIELD EXPLORATION 

  







 

Responsive  Resourceful  Reliable Exhibit A-3  
 

Field Exploration Description    
Two test borings were completed at the site from March 10, 2014 through April 10, 2014.  
Terracon personnel monitored the advancement of the soil borings within the project site.  Soil 
borings were advanced using an all-terrain vehicle mounted rotary drill rig, owned and operated by 
Drillex Environmental of West Boylston, Massachusetts and Crawford Drilling Services of Gardner, 
MA.  B-1 and B-2 were advanced using mud rotary or drive-and-wash drilling methods to depths of 
109 to 126 feet below existing grade, respectively.  B-2 was re-drilled using drive and wash and NX 
core to obtain confirmatory rock core. 
 
The proposed boring locations were laid out in the field by a Terracon representative using a 
scaled site plan provided by Vermont Agency of Transportation (VAOT) and field ties.  Ground 
surface elevations indicated on the boring logs were estimated based on the grading plan 
provided by VAOT.  The locations and elevations of the borings should be considered accurate 
only to the degree implied by the means and methods used to define them. 
 
Samples of the soil encountered in the borings were obtained using the split-barrel sampling 
procedures.  In the split-barrel sampling procedure, the number of blows required to advance a 
standard 2-inch O.D. split-barrel sampler the last 12 inches of the typical total 18-inch 
penetration by means of a 140-pound hammer with a free fall of 30 inches, is the standard 
penetration resistance value (SPT-N).  This value is used to estimate the in-situ relative density 
of cohesionless soils and consistency of cohesive soils. 
 
The samples were tagged for identification, sealed to reduce moisture loss, and taken to the 
VAOT laboratory for further examination, testing, and classification.  Information provided on the 
boring logs attached to this report includes soil descriptions, consistency evaluations, boring 
depths, sampling intervals, and groundwater conditions.  The borings were backfilled with 
cuttings prior to the drill crew leaving the site. 
 
A field log of each boring was prepared by the Terracon field engineer.  These logs included 
visual classifications of the materials encountered during drilling as well as the field engineer’s 
interpretation of the subsurface conditions between samples.  Final boring logs included with 
this report represent the engineer's interpretation of the field logs and include modifications 
based on laboratory observation and tests of the samples. 
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2. N Values have not been corrected for hammer energy.  CE is the hammer energy correction factor. CE is an estimated value.
3. Water level readings have been made at times and under conditions stated.
Fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.
4. Ground surface elevations indicated on the boring logs were estimated based on the grading plan provided by VAOT.20
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A-4, Si, gray, Rec. = 0.83 ft

SiSa, gray, 115.0 ft - 119.0 ft

Possible gravel from 119 to 121.5 feet indicated by grinding drilling
noise

121.5 ft - 126.0 ft, Gray, whitish MUSCOVITE-BIOTITE-QUARTZ
PHYLLITE, moderately hard to hard, tight joints (typically fresh to
slightly weathered with rust color) dipping from 0° to 55° (typically from
25° to 55° with one horizontal joint).

On 4/9/2014, relocated boring 5 feet towards the bridge and redrilled
from 115 ft. to 126 ft. using Crawford Drilling Services.

Hole stopped @ 126.0 ft
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Ground Elevation: 720.0 ft
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2. N Values have not been corrected for hammer energy.  CE is the hammer energy correction factor. CE is an estimated value.
3. Water level readings have been made at times and under conditions stated.
Fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.
4. Ground surface elevations indicated on the boring logs were estimated based on the grading plan provided by VAOT.20
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APPENDIX B 
LABORATORY TEST RESULTS 

 
































































































































































